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1. Original aims of the project
Aim 1 will test the hypothesis that proBDNF and/or the p75 receptor are
upregulated following TBI. The injury paradigm used in all our studies will be the
lateral fluid percussion injury (LFP) model. We will perform a careful analysis to
decipher the specific BDNF isoforms upregulated at different time points following LFP
by Western blot analysis in the cortex, hippocampus and corpus callosum. We will also
examine trkB and p75 receptor expression. The identity of the cells expressing the
specific BDNF receptors will be determined by immunocytochemistry co-localizing trkB
or p75 to neurons, oligodendrocyte (OLGs) and astrocytes. Our preliminary data
indicates that the proBDNF/p75 pathway is the predominant one upregulated following
TBI, suggesting that the toxic pathway is associated with the deleterious effect following
brain injury. If our studies indicate that mBDNF/trkB is also induced following TBI then it
that would suggest that the trophic pathway is not sufficient to override the damage
induced by the injury.
Aim 2 will test the hypothesis that lack of p75 signaling confers protection
specifically against neuronal damage following TBI. To study the response to TBI in
the absence of p75 signaling, we will use p75-/- mice. TBI is reported to result in death
of neurons and OLGs and proliferation of astrocytes. We will examine the cortex,
hippocampus and corpus callosum of p75 (knockout) KO compared to wildtype (WT)
mice following LFP and sham injury. The differences in neuronal and OLG lineage cell
proliferation and survival will be analyzed using quantitative immunocytochemistry. To
this end, we will co-localize markers associated with neurons and OLG lineage cells with
bromodeoxyuridine (BrdU) or TUNEL positivity. Axonal damage will be assessed by
quantitating neurofilament markers. If the p75 KO mice have less damage compared to
WT mice then this will suggest that p75 signaling is inhibiting recovery following TBI. On
the other hand, if the p75 KO mice have more damage compared to WT mice, we will
conclude that the p75 signaling pathway is necessary for recovery from injury.
Aim 3 will test the hypothesis that the impairment of cognitive and motor function
following TBI is reduced in the absence of p75 signaling. To study behavior
following LFP in the absence of p75 signaling, p75 KO mice will be subjected to TBI.
Cognitive function will be examined using Morris Water Maze (MWM) and motor function
will be assessed by generation a composite neuroscore and the rotarod test. Improved
cognitive and motor function obtained in the p75 KO animals after TBI when compared
to WT animals will implicate p75 signaling pathways in causing damage. On the other
hand, exacerbated behavioral response in the mutant mice compared to WT mice will
demonstrate that p75 signaling is required for recovery after injury.

2. Project successes
The project has been successfully completed and all the aims have been accomplished.
The one small component of one of the sub aims that was not assessed was the axonal
damage after TBI. However, instead the Pl included additional studies involving use of
pharmacological compounds to block p75 signaling and assessing the cellular and
behavioral outcomes following TBI, this study was not proposed in this grant.

3. Project challenges
There were some challenges in the early phase of the grant which have bee indicated in
the earlier reports as has been stated earlier and listed below:

In 2009 Progress report: the main problem we faced in the beginning of the grant
period was the time delay in obtaining the LFP injury equipment. Since it is specific for
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mouse and custom-made it took the vendor over 3 months from time of contact to deliver
us the complete equipment, longer than predicted time.

In 2010 Progress Report: we faced 2 major problems. We are experiencing
problems with the double-immuno-staining procedures to localize p75 with the cellular
markers, NeuN and GFAP in the tissue sections. We are trying to trouble shoot these
problems. The other problem we encountered was in reproducing the genotyping
protocol sent by Jackson labs for the p75 mice we are breeding. We lost some time
trying to make the PCR to work. We are now using a modified protocol and have started
genotyping our mouse colony and should have mutant animals for the behavioral studies
for the summer. We are also focusing in maintaining a reproducible injury on animals
and are trying to increase the number of animals in the study for statistical analysis.

4. Implications for future research and/or clinical treatment

As has been shown in the submitted manuscript, after identifying the activation of the
toxic pathway following LFP injury in mice the author's decided to study the effects of
two pharmacological compounds that interact p75 and TrkB receptor signaling. Cellular
and behavioral outcomes were assessed following TBI and drug treatments. The Pl's
lab is now beginning to explore other compounds on this TBI model as well as other
traumatic brain injury models. We are also starting preliminary studies to use stem cells
as therapeutic tools and use small animal imaging to assay for injury assessment as well
as a tool for biomarker analysis.

5. Plans to continue the research, including applications submitted to
other sources for ongoing support. Explain how you have leveraged NJCBIR
funding to obtain additional federal or other support for brain injury research
and list the appropriate funding organizations.

Four grants listed below were funded following our initial NJCBIR award; one brain injury
core grant is being planned for submission and one or two grants with my role as
collaborator will be submitted.

1. The Pl and the co-investigator have also received another NJCBIR grant; Ephrin
Signaling in Axon Regeneration for the Treatment of Traumatic Brain Injury; Pl Smita
Thakker-Varia; CBIR13IRG003

2. The Pl of this grant, Smita Thakker-Varia and the co-investigator, Janet Alder are
co-investigators on NJCBIR grant, "Role of TRPM7 in Traumatic Brain Injury; Pl Loren
Runnels.

3. The PI and the co-investigator are co-principal investigators on a grant from NFL
Charities “Protein Therapeutics for the Treatment of Traumatic Brain Injury”, in
collaboration with Noah Weisleder.

4, A medical student in the PI's lab was awarded an Alpha Omega Alpha 2012
Carolyn L. Kuckein Student Research Fellowship to study the effects of the
pharmaceutical compounds following LFP injury; Effects of p75 and TrkB Signaling on
Cognitive and Motor Function Following Traumatic Brain Injury.

Submission planned: Brain injury Core grant to NJCBIR, October 2014.
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Submission planned: NJCBIR individual grant in collaboration with Frederico Sesti:
Oxidation of K+ channels in Traumatic Brain Injury, October 2014.

6. List and include a copy of all publications emerging from this research,
including those used in preparation.

. Alder, J., Fujioka, W., Lifshitz, J., Crockett, D. P., Thakker-Varia, S., Lateral Fluid
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. Alder, J., Fujioka, W., Giarratana, A., Wissocki, J., Thakkar, K., Vuong, P., Patel, B,,

Chakraborty, T., Elsabeh, R., Parikh, A., Girn, H.S., Crockett D. and Thakker-Varia,
S., "Genetic and Pharmacological Intervention of the p75NTR Pathway Promotes
Morphological and Behavioral Recovery Following Traumatic Brain Injury in Mice” J.
Neurotrauma, (Submitted, 2014).

PUBLICAITONS AND PRESENSTATIONS

All

papers, presentations, chapter, and abstracts should mention that the research was supported by a

grant from the New Jersey Commission on Brain Injury Research. Copies must be sent to the NJCBIR
office.

The following posters were presented and the support from New Jersey Commission on Brain
Injury Research was acknowledged in each of them. Many undergraduate and medical students
were trained in research specifically about traumatic brain injury and contributed towards the
projects.
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injury may inhibit recovery. (2012) Brain Health Institute Poster Session.

10. Alder, J., Fujioka, W., Parikh, A., Girn, H.S., Crockett, D.P., and Thakker-Varia, S.
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